The distribution of ceftezole in blood and tissues and its excretion after intramuscular or intravenous administration of single doses of 10 and 20 mg/kg were compared with those of cefazolin, cephaloridine and cephalothin. Blood levels of ceftezole in rats and rabbits were lower than those of cefazolin, and higher than those of cephaloridine and cephalothin. Retention time of ceftezole in the blood was somewhat shorter than that of cefazolin. However, blood levels of ceftezole in dogs were nearly the same as those of cefazolin and cephaloridine. The rate of urinary excretion of ceftezole in 24-hour urine after administration in rats and rabbits was found to be higher than those of the other antibiotics tested. In dogs, however, the rate of urinary excretion of ceftezole was nearly the same as that of cefazolin and higher than those of cephaloridine and cephalothin. The biliary excretion of ceftezole in rats and dogs was much higher than those of cephaloridine and cephalothin, but lower than that of cefazolin. Tissue distribution of ceftezole in rats was compared with that of the other antibiotics by intramuscular and intravenous administration. The initial level of ceftezole in the kidneys was found to be substantially higher than those of the other antibiotics. The initial level of ceftezole in the liver and lungs was also slightly higher than those of the other drugs when administered intramuscularly. Tissue levels of ceftezole were somewhat lower than those of cefazolin in rabbits after intravenous administration. Ceftezole attained a higher maximum level in rat lymph by intramuscular administration than the other antibiotics tested. The maximum concentration of ceftezole present in the exudate in the rat inflammatory pouch was higher than that of cefazolin. In rabbits with cerebrospinal meningitis induced by infection of Streptococcus pyogenes, the level of ceftezole in the cerebrospinal fluid was several times higher than that in normal rabbits. The serum level and urinary excretion of ceftezole was examined in 6 healthy male volunteers after intramuscular administration of a single dose of 500 mg. Ceftezole attained a mean maximum serum level of 22.9 ug/ml 30 minutes after administration and disappeared from the blood in about 6 hours. It was excreted rapidly in the urine. The concentration in 1-hour urine was the highest (mean level: 2,667 ug/ml) and the total excretion rate was 92.6%. No metabolites with antimicrobial activity were observed in the urine. No changes in the pattern of plasma level and urinary excretion and no accumulation in the tissues were observed after repeated intramuscular administration of 20 mg/kg of ceftezole in rabbits, 26 times, for 14 days. liver, kidneys, lungs, heart and spleen were excised, washed with PBS and homogenized with four-fold volumes of the buffer, in a Waring Blender. The homogenates were then centrifuged at 5,000 x g for 10 minutes to obtain the supernatant. Blood samples were simultaneously collected and separated into sera.
A similar procedure was applied in examining the tissue distribution after intravenous administration in rabbits (3 rabbits per group).
Rat serum or rabbit plasma and the supernatant of rat and rabbit tissues were used in preparation of the standard dilution series.
9. Determination of lymph levels in rats.
According to the method of BOLLMAN et al.," rats were operated under anesthetization with ether, and the thoracic lymph ducts under the inferior aorta were cannulated with polyethylene tubes. Six hours after the operation, 20 mg/kg of each antibiotic was administered intramuscularly in the rats, and lymph samples were collected at fixed intervals. Simultaneously, blood samples were soaked into paperdiscs which had been dipped in 10% sodium citrate solution and dried, to determine the antibiotic concentration in the plasma. In preparation of standard dilution series of drugs, rat lymph and plasma were used.
10. Determination of the exudate levels in the aseptic inflammatory pouch of rats. According to the method of ROBERT et a1.,3) an inflammatory pouch was induced in rats by injecting 25 ml of air and then I ml of olive oil containing 1 % croton oil subcutaneously on their backs. On the 5th~8th days after induction of inflammation, 20~80 mg/kg of each antibiotic was administered intramuscularly in the rats. At fixed intervals, 0.25-0.4 ml of each exudate was extracted. The exudate of the pouch was used to prepare the standard dilution series of the drugs. 11. Determination of the level in the cerebrospinal fluid of rabbits. The level of ceftezole in the cerebrospinal fluid after intravenous administration of 50 mg/kg was determined in rabbits infected with S. pyogenes and in normal ones.
An overnight culture of S. pyogenes strain JU-13 in heart infusion broth containing 1 % of yeast extract, diluted ten-fold with physiological saline, was used as the bacterial suspension for infection. Experiments were carried out on rabbits anesthesized with urethane.
In the experiments with infected rabbits, ceftezole was administered 24 hours after inoculation with 0.1 ml of the bacterial suspension (1 X 106 viable units/nil) into the cerebrospinal fluid and the cerebrospinal fluid was extracted at fixed intervals. Similarly, ceftezole was administered intravenously to normal rabbits and the cerebrospinal fluid was also extracted. PBS was used for preparation of the standard dilution series of the drugs.
Rabbit blood agar plates were used to count the viable cells of S. pyogenes in the fluid. Body temperature was measured in the rectum.
12. Plasma levels and urinary excretion during repeated long-term administration in rabbits. Twenty mg/kg of ceftezole was administered intramuscularly in rabbits, twice a day as a rule, for 14 days (26 times in total). Plasma levels were determined on the 1st, 7th, l7th and the last day of administration, and urinary excretion on the 1st and the last day of administration.
The rabbits were sacrificed 24 hours after the final administration and the blood, urine, liver, lungs, spleen, heart and kidneys were collected and residual antibacterial activities were determined. Results Table 1 shows the results of the determination of plasma levels after ceftezole, cefazolin, cephaloridine and cephalothin were administered intramuscularly and intravenously in rabbits and dogs.
Plasma Levels in Rabbits and Dogs
(1) Intramuscular administration
When ceftezole was administered at 20 mg/kg to rabbits, the maximum plasma level of ceftezole was observed 15 minutes after administration; ceftezole was approached the minimum at 3 hours.
The maximum plasma level was the highest for cefazolin, followed by ceftezole, cephaloridine and cephalothin.
When administered to dogs at 10 and 20 mg/kg, maximum plasma levels of ceftezole were observed 1530 minutes after administration; ceftezole was essentially absent from the blood at 6 hours.
At a dose of 10 mg/kg, the maximum levels of each antibiotics were almost the same except for cephalothin; the level for cefazolin was slightly higher than those of the others.
(2) Intravenous administration When 10 and 20 mg/kg of ceftezole and related antibiotics were administered to rabbits, determination of the plasma levels of each antibiotic 15 minutes after administration revealed that cefazolin had the highest, followed by ceftezole, cephaloridine and cephalothin. Thereafter, rapid decreases in plasma levels of each drug were observed with each drug disappearing from the blood within 3 hours after administration.
Urinary Excretion in Rats, Rabbits and Dogs
Urinary excretion of ceftezole and related antibiotics after intramuscular and intravenous administration in rats, rabbits and dogs was examined. The results are shown in Table 2 .
(1) Intramuscular administration When 10 and 20 mg/kg of each antibiotic were administered to rats, at each dosage level of each drug, most of the antibiotic was excreted in the urine within 3 hours after administration. The percentage of ceftezole excreted in 24-hour urine was the highest, followed by cefazolin, cephaloridine and cephalothin.
Similar results were observed when 20 mg/kg of each antibiotic was administered to rabbits.
When 10 and 20 mg/kg of each drug were administered to dogs, the amounts of ceftezole and cefazolin excreted were nearly the same, but higher than those of cephaloridine and cephalothin.
(2) Intravenous administration When 10 and 20 mg/kg of each antibiotic were administered to rats, most of the drug was excreted in the urine within 3 hours, with the excretion of ceftezole was faster than those of the other antibiotics.
The total excretion of ceftezole in 24-hour urine was also higher than those of the other antibiotics.
Serum Level and Urinary Excretion after Intramuscular Administration in Human Volunteers
A single dose of 500 mg of ceftezole was administered intramuscularly to six healthy adult male volunteers and the serum and urine levels were examined.
As shown in Table 3 , the serum level of ceftezole reached its maximum (mean: 22.9 /ug/ml) 15~30 minutes after administration, and decreased almost below the assay range after 6 hours. When the standard dilution was carried out with PBS, lower values than with human serum were obtained.
The urine levels of antibiotic for the six subjects are shown in Table 4 . The percentage of ceftezole excreted in 24-hour urine was high (mean: 92.6°/"), and particularly high concentrations of antibiotic were observed in the initial period after administration, reaching 2,667 fig/ml (mean) in 0-1-hour urine.
Of additional interest, a mean antibiotic level of 5.8 erg/ml was still observed in 6~24-hour urine.
Identification of Microbiologically Active Substances in Human Urine
By thin-layer chromatography of human urine using three different developing solvent systems, spots of the same Rf value as ceftezole were observed on the bioautogram as shown in Fig. 1 . These results suggested that no metabolite with antimicrobial activity was formed from ceftezole in the human body. 
Biliary Excretion in Rats and Dogs
Biliary excretion was compared after intramuscular and intravenous administration of 20 mg/kg of ceftezole and related antibiotics in rats and dogs. As shown in Table 5 , the biliary excretion of ceftezole was about 1/2 to 1/3 of that of cefazolin when administered intramuscularly and intravenously in rats, although it was much higher than those of cephaloridine and cephalothin.
When a 20 mg/kg dose of ceftezole was administered intramuscularly in dogs, biliary excretion was somewhat lower than that of cefazolin but much higher than those of cephaloridine and cephalothin. The bile level of ceftezole was 436 pg/ml in 0~2-hour bile and remained at 67 ltg/ ml in 4~8-hour bile. Table 6 .
Distribut Tissue
Serum levels of antibiotics observed in rats were similar to those in rabbits. When administered intramuscularly in rats, ceftezole was found in the various tissues tested, particularly in the kidneys, and to a lesser extent in the liver, lungs, heart and spleen in that order. The initial level of ceftezole in the kidney was much higher than the levels of the other antibiotics tested. The initial levels of ceftezole in the liver and lung were also slightly higher than those of the other drugs. On the other hand, the disappearance of ceftezole was somewhat faster than that of the other drugs. When a dose of 20 mg/kg of either ceftezole or cefazolin was administered intravenously in rabbits, the concentration of ceftezole in the tissues was less than that of cefazolin. Table  5 .
Mean biliary excretion after administration of ceftezole and related antibiotics (20 mg/kg) to animals. were compared with those of cefazolin and cephaloridine. As shown in Table 7 , ceftezole reached a higher concentration 1 hour after administration than did cefazolin and cephaloridine. Thereafter, the decrease in the concentration of ceftezole was slightly faster than that of cefazolin. A considerable amount of ceftezole was found in the lymph 5 hours after administration despite its disappearance from Wistar-Imamichi strain, weighing 260~280 g, 3 rats/group. Antibiotics were administered intramuscularly (20 mg/kg). Antibiotics were injected at 20 mg/kg on the 5th day (intravenous injection) muscular injection) after induction of inflammation. the blood.
Route of administration

Exudate Level in Rat Aseptic
Inflammatory Pouches
On the 8th day after the induction of subcutaneous aseptic inflammatory pouches in rats, 20 mg/kg of ceftezole and related antibiotics were administered intramuscularly and the exudate levels of the antibiotics were determined. Similarly, exudate levels of the drugs were examined after intravenous administration of a 20 mg/kg dose to rats with inflammatory pouches on the 5th day after induction. As shown in Table 8 , mg/kg doses were examined using rats with inflammatory pouches on the 7th day after induction. As shown in Fig. 2 , a dose-response relationship was observed between the maximum concentration and the dose.
Level in the Cerebrospinal Fluid of Rabbits
The cerebrospinal fluid level of ceftezole was determined using normal rabbits and those with cerebrospinal meningitis induced by infecting with S. pyogenes.
Twenty-four hours after inoculation of S. pyogenes, the viable cell counts in the fluid were about I X 103 viable units/ml, and the mean body temperature was 41.2°C, about 2°C higher than that of normal rabbits, which clearly indicates the establishment of meningitis. After administration of 50 mg/kg of ceftezole intravenously to rabbits, the concentration of antibiotic in the cerebrospinal fluid was determined. The results are shown in Table 9 . The concentrations present in rabbits infected with S. pyogenes were found to be several times higher than that in normal rabbits.
Plasma Level and Urinary Excretion in Repeated Long-term Administration in Rabbits
The changes in plasma concentrations and rate of urinary excretion were examined when 20 mg/kg of ceftezole was administered 26 times intramuscularly in rabbits for 14 days. As shown in Fig.   3 , there was no change in the patterns of plasma level and urinary excretion throughout the period of Biliary excretion of ceftezole in rats and dogs was found to be somewhat lower than that of cefazolin but much higher than those of cephaloridine and cephalothin.
The pattern of tissue distribution of ceftezole was found to be similar to that of cefazolin but the former was distributed more rapidly and the rate of decrease in the tissue was also faster. 
